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Objective: To	test	the	hypotheses	that	use	of	the	Head CT Choice	decision	aid	would	
be	similarly	effective	 in	all	parent/patient	dyads	but	parents	with	high	 (vs	 low)	nu‐
meracy	experience	a	greater	 increase	 in	knowledge	while	 those	with	 low	 (vs	high)	
health	literacy	experience	a	greater	increase	in	trust.






hance	 patient	 engagement	 in	 decision	 making.1‐5	 Although	 SDM	 is	
an	emerging	trend	in	paediatrics,	few	interventions	to	promote	SDM	
in	paediatric	emergency	care	have	been	rigorously	studied.5	Further,	
there	 is	 limited	 research	 on	 the	 impact	 of	 SDM	 in	 various	 popula‐
tion	subgroups	such	as	those	with	low	health	literacy	or	numeracy	or	
among	individuals	of	different	ethnic/racial	groups.






American	 patients	 with	 diabetes	 further	 explores	 the	 relation‐
ship	 between	 shared	 decision	making	 and	 patient	 trust.7	 In	 focus	











































Conclusions: Use	of	the	Head CT Choice	decision	aid	resulted	in	less	decisional	conflict	
in	non‐white	parents	and	greater	physician	trust	in	socioeconomically	disadvantaged	
parents.	Decision	aids	may	be	particularly	effective	in	potentially	vulnerable	parents.
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Based	on	the	summary	effect	estimates	of	DAs	published	in	two	
meta‐analyses2,5	 an	 insightful	 qualitative	 study	exploring	 the	 rela‐
tionship	between	physician	trust	and	shared	decision	making,7 and a 
recent	subgroup	analysis	of	the	effects	of	a	DA	in	adults	with	chest	




2  | DESIGN AND METHODS
2.1 | Study design




serving	 a	 largely	 rural	 population	 (Mayo	Clinic,	 Rochester,	MN),	 four	
academic	 EDs	 serving	 urban	 populations	 (University	 of	 California	
Davis	 Medical	 Center,	 Sacramento	 CA;	 University	 of	 Minnesota	
Masonic	Children's	Hospital,	Minneapolis,	MN;	Nationwide	Children's	
Hospital,	 Columbus,	 Ohio;	 and	 Boston	 Children's	 Hospital,	 Boston,	
Massachusetts)	and	two	community	paediatric	EDs	serving	urban/sub‐
urban	populations	(Children's	Hospitals	and	Clinics	of	Minnesota	EDs	

















a	 participatory	 action	 research	 methodology	 that	 involved	 eliciting	
input	 from	a	multidisciplinary	 investigative	 team	 including	clinicians,	


















For	 patients	 whose	 clinicians	 were	 randomized	 to	 usual	 care,	 re‐
search	 assistants	 instructed	 the	 clinicians	 to	 discuss	management	





























The	 post‐encounter	 parent	 survey	 collected	 data	 assessing	 parents’	
knowledge	regarding	their	child's	risk	for	ciTBI	and	the	available	man‐
agement	options.












clinicians	 engaged	 parents	 in	 the	 decision‐making	 process	 using	







We	dichotomized	 parent	 and	 patient	 characteristics	 to	 assess	 the	
differential	effect	of	 the	DA.	The	 following	patient	characteristics	
were	dichotomized:	the	sex	and	age	in	years	(<2	years	and	2‐18	years,	
as	 there	are	 two	different	PECARN	prediction	 rules	based	on	 this	
age	 cut‐off)	 and	 the	number	of	PECARN	 risk	 factors	 (1	vs	2).	The	
following	parent	characteristics	were	also	dichotomized:	race,	high‐
est	level	of	education,	health	literacy,	numeracy,	annual	household	
income	 and	 the	 number	 of	 parents	 present	 during	 the	 encounter.	





low	 income	 (<$40	000),	 they	were	classified	as	 socioeconomically	
disadvantaged.	We	 dichotomized	 the	 data	 for	 two	 reasons:	 (a)	 to	






Classifications	 were	 as	 follows:	 sex	 of	 the	 child	 as	 ‘Male’	 vs	




equal	 to	$40	000’;	parent	health	 literacy	as	 ‘Typical	 (≥12)’	vs	 ‘Low	
(<12)’;	parent	numeracy	as	 ‘Typical	 (≥34)’	vs	 ‘Low	(<34)’;	age	of	the	
child	as	‘Less	than	2	(<2)’	vs	‘Greater	than	or	equal	to	2	(≥2)’;	number	
of	PECARN	risk	factors	as	‘1’	vs	‘2’;	number	of	parents	present	during	
encounter	 as	 ‘1	 Parent’	 vs	 ‘2	 Parents’;	 father	 only	 present	 during	
encounter	as	‘No’	vs	‘Yes’;	mother	only	present	during	encounter	as	
‘No’	vs	 ‘Yes’;	and	socioeconomically	disadvantaged	as	 ‘No’	vs	 ‘Yes’.	
Patients/parents	missing	 a	 subgroup	 variable	were	 excluded	 from	












usual	 care	 arms.	This	 percentage	difference	was	 selected	 a	priori,	









significantly	 from	 zero.	 This	 group	 effect	was	 reported	 as	 a	 coef‐
ficient	for	continuous	outcomes	and	as	odds	ratios	for	dichotomous	
or	multinomial	outcomes.
The	 analytic	 approach	 was	 informed	 by	 publication	 guide‐
lines	 for	 reporting	 subgroup	 analyses.18	 Interaction	 testing	 be‐
tween	parent/patient	characteristics	and	the	outcomes	of	parent	
knowledge,	 decisional	 conflict,	 parent	 engagement	 in	 decision	
making	and	physician	trust	were	pre‐specified,	and	a	significance	
level	of	5%	was	used	to	identify	significant	interactions	for	these	








From	1	April	 2014	 to	30	 September	2016,	we	 enrolled	 and	 rand‐
omized	172	clinicians	(88	DA,	84	usual	care)	who	later	cared	for	971	
eligible	 children	 at	 intermediate	 risk	 of	 ciTBI	 (493	 DA,	 478	 usual	
care).	Data	demonstrating	 the	 fidelity	of	 screening	and	enrolment	
procedures	and	the	completeness	of	follow‐up	assessments	are	re‐
ported	elsewhere.9







In	 children	 with	 minor	 head	 trauma	 at	 intermediate	 risk	 of	
clinically	 important	 TBI	 according	 to	 the	 PECARN	 prediction	
rules	 (one	or	 two	 intermediate	 risk	PECARN	 factors),10	 SDM	 fa‐
cilitated	by	 the	Head CT Choice	DA	 increased	parent	knowledge,	
decreased	decisional	 conflict,	 increased	parents’	 trust	 in	 the	 cli‐
nician	 and	 facilitated	 greater	 clinician	 engagement	 of	 parents	
TA B L E  1  Baseline	characteristics
Variable Total (n = 971) Usual Care (n = 478) Decision Aid (n = 493) P value
Sex of child
Male 575	(59.1) 285	(59.6) 290	(58.8) .8
Female 396	(40.8) 193	(40.4) 203	(41.2)
Parent race
White 718	(73.9) 347	(72.6) 371	(75.3) .345
Non‐white 253	(26.1) 131	(27.4) 122	(24.7)
Parent education
Some	high	school	or	less 58	(6.0) 31	(6.5) 27	(5.5) .261
High	school	or	GED 101	(10.4) 55	(11.5) 46	(9.3)
Some	college/associates	degree 278	(28.6) 126	(26.4) 152	(30.8)
College	graduate	(4‐y) 298	(30.7) 147	(30.8) 151	(30.6)
Graduate/professional 194	(20.0) 101	(21.1) 93	(18.9)
Other 22	(2.3) 7	(1.5) 15	(3.0)
Missing 20	(2.1) 11	(2.3) 9	(1.8)
Family annual income
Less	than	$20	000 129	(13.3) 66	(13.8) 63	(12.8) .568
$20	000‐$29	999 56	(5.8) 26	(5.4) 30	(6.1)
$30	000‐$39	999 79	(8.1) 34	(7.1) 45	(9.1)
$40	000‐$59	999 115	(11.8) 55	(11.5) 60	(12.2)
$60	000‐$79	999 95	(9.8) 51	(10.7) 44	(8.9)
$80	000‐$99	999 107	(11.0) 60	(12.6) 47	(	9.5)
$100	000	or	more 353	(36.4) 168	(35.1) 185	(37.5)
Missing 37	(3.8) 18	(3.8) 19	(3.9)
Parent health literacy
Typical	(≥12) 807	(83.1) 401	(83.9) 406	(82.4) .48
Low	(<12) 142	(14.6) 66	(13.8) 76	(15.4)
Missing 22	(2.3) 11	(2.3) 11	(2.2)
Parent numeracy
Typical	(≥34) 655	(67.5) 320	(66.9) 335	(68.0) .738
Low	(<34) 316	(32.5) 158	(33.1) 158	(32.0)
Adult present
Both	parents 326	(33.6) 171	(35.8) 155	(31.4) .357
One	parent 637	(65.6) 303	(63.4) 334	(67.7)
Other 8	(0.8) 4	(0.8) 4	(0.8)
Number of PECARN ciTBI risk factors
1 780	(80.3) 380	(79.5) 400	(81.1) .521
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similarly	across	all	patient	and	parent	subgroups	 (Table	2).	There	
was	 a	 significant	 interaction	 between	 patient	 race	 and	 the	 out‐
come	of	decisional	conflict.	The	DA	decreased	decisional	conflict	
to	 a	 relatively	 greater	degree	 in	non‐white	parents	 compared	 to	
white	parents	(Table	2;	Figure	2).	There	was	also	a	significant	in‐










actions	 between	whether	 a	 cranial	 CT	was	 obtained	 and	 parent	












important	 TBI	 according	 to	 the	 PECARN	prediction	 rules	 (one	 or	
two	 intermediate	 PECARN	 risk	 factors),10	 SDM	 facilitated	 by	 the	
Head CT Choice	DA	 increased	parent	 knowledge,	 decreased	deci‐
sional	 conflict,	 increased	 parents’	 trust	 in	 the	 clinician	 and	 facili‐
tated	 greater	 clinician	 engagement	 of	 parents	 similarly	 across	 all	
parent/patient	subgroups.	Interestingly,	in	exploratory	analyses	the	
DA	decreased	decisional	 conflict	 to	 a	 relatively	 greater	degree	 in	
non‐white	parents	and	increased	physician	trust	to	a	greater	degree	
in	 socioeconomically	 disadvantaged	 parents.	We	 also	 observed	 a	
lower	 odds	 of	 cranial	CT	 imaging	 in	 children	 of	 parents	with	 low	
health	literacy	and	a	higher	odds	of	cranial	CT	in	children	younger	
than	2	years	of	age.
Use	of	 the	DA	did	not	 result	 in	greater	knowledge	transfer	 in	
parents	 with	 higher	 numeracy	 as	 we	 had	 observed	 in	 our	 SDM	
trial	of	adults	presenting	to	the	ED	with	chest	pain.6	Although	the	
reasons	 for	 this	 observation	 are	 not	 clear,	 it	 is	 conceivable	 that	
paediatric	emergency	clinicians,	on	average,	make	greater	efforts	
to	educate	parents	 in	decision	making	compared	to	efforts	made	
by	 emergency	 clinicians	 caring	 for	 adults.	 It	 is	 also	 possible	 par‐
ents	 of	 children	 with	 head	 trauma	 have	 a	 relatively	 greater	 de‐
gree	of	anxiety	in	the	emergency	setting	compared	to	adults	with	




































































































































































































































































































































































































































































































































































































What	might	 explain	 the	 greater	 decrease	 in	 decisional	 conflict	
among	non‐white	patients?	 In	a	cross‐sectional	survey	of	366	par‐
ents	 of	 children	 with	 life‐threatening	 illness,	 investigators	 found	
that	black	parents,	compared	to	those	that	were	white,	had	higher	
levels	of	 decisional	 conflict.19	 Findings	 from	a	qualitative	 study	of	
African	 American	 patients	 with	 diabetes	 suggest	 that	 decisional	
conflict	in	black	patients	may	be	related	to	issues	of	physician	mis‐
trust	 and	miscommunication.7	 US	 history	 has	 unfortunately	 given	
African	 Americans	 reasons	 for	 mistrust	 that	 have	 not	 been	 suffi‐
ciently	overcome	by	 the	modern	health‐care	 state,	 as	 exemplified	
by	 the	Tuskegee	experiments	 that	began	 in	1932	and	went	on	 for	
over	40	years.20	A	telephone	survey	of	adults	who	had	a	recent	pri‐
mary	 care	visit	 also	 supports	 these	 findings.	 In	 this	 study,	African	
American	patients	rated	their	visits	as	 less	participatory	compared	







trial	 in	 ED	 patients	with	 chest	 pain,	we	 observed	 greater	 physician	
trust	 in	patients	with	 low	health	 literacy.6	Although	the	current	 trial	
was	 conducted	 in	 parents	 of	 children	with	minor	 head	 trauma,	 the	
F I G U R E  2  Decisional	Conflict	Scale	subgroup	effects.	Forest	plot	demonstrating	the	effect	of	the	Head CT Choice	decision	aid	on	parent	
decisional	conflict	in	subgroups	according	to	patient	and	parent	characteristics










We	 observed	 a	 lower	 odds	 of	 CT	 imaging	 in	 parents	 with	
low	 health	 literacy	 who	 were	 engaged	 in	 SDM.	 To	 the	 best	 of	
our	 knowledge,	 this	 finding	 has	 not	 been	 previously	 reported.	
However,	 findings	 from	 the	 PECARN	 head	 injury	 study	 of	more	
than	 42	 000	 children	 with	 minor	 head	 trauma	 from	 25	 North	
American	EDs	may	provide	some	insight.22	 In	this	study,	children	
of	black	non‐Hispanic	or	Hispanic	race/ethnicity	had	a	lower	odds	
of	 undergoing	 cranial	 CT	 imaging.	 In	 our	 trial,	 a	 greater	 propor‐











F I G U R E  3  Trust	in	Physician	Scale	subgroup	effects.	Forest	plot	demonstrating	the	effect	of	the	Head CT Choice	decision	aid	on	parent	
trust	in	the	physician	in	subgroups	according	to	patient	and	parent	characteristics






4.1 | Limitations and strengths of the study
The	primary	limitations	of	this	study	relate	to	issues	of	multiple	test‐




to	 multiple	 testing,	 we	 pre‐specified	 hypotheses	 based	 on	 prior	
observations	 in	 SDM	 trials.3,5,6	We	 also	 followed	 guideline	 recom‐










4.2 | Implications for practice and future research
What	are	the	implications	of	the	findings	of	this	subgroup	analysis?	
It	is	possible	that	use	of	the	Head CT Choice	DA	increased	clinicians’	
efforts	 to	 share	 information	 and	 engage	 parents	 in	 deliberations	
regarding	whether	 imaging	should	be	obtained	 for	 their	child,	and	
that	this	change	in	clinician	behaviour	mitigated	parent	distrust	re‐
lated	 to	 socioeconomic	 and	 racial	 disparities.	 For	 practicing	 clini‐
cians,	it	is	important	to	note	that	efforts	to	engage	parents	in	SDM	
have	 potential	 to	 increase	 trust,	 particularly	 in	 socioeconomically	
disadvantaged	 parents,	 and	 that	 this	 trust	 can	 positively	 affect	
the	 therapeutic	 relationship.	 For	 researchers,	 the	 observations	 of	
lower	decisional	conflict	in	non‐white	parents	and	greater	physician	







high	numeracy	or	physician	 trust	more	 in	parents	with	 low	health	
literacy.	 In	 exploratory	 analyses,	we	 found	 that	 decisional	 conflict	




TA B L E  3  Differential	effect	of	the	decision	aid	on	the	
emergency	department	(ED)	cranial	CT	rate	based	on	patient	and	
parent	sociodemographic	characteristics
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F I G U R E  4  Cranial	CT	rate	subgroup	effects.	Forest	plot	demonstrating	the	effect	of	the	Head CT Choice	decision	aid	on	the	rate	of	
cranial	computed	tomography	imaging	obtained	in	subgroups	according	to	patient	and	parent	characteristics
74  |     SKAINS et Al.
R E FE R E N C E S
	 1.	 Stacey	D,	Legare	F,	Lewis	K,	et	al.	Decision	aids	for	people	facing	
health	 treatment	 or	 screening	 decisions.	 Cochrane Database Syst 
Rev.	2017;	(4):CD001431.




	 3.	 Hess	 EP,	 Knoedler	 MA,	 Shah	 ND,	 et	 al.	 The	 chest	 pain	 choice	
decision	 aid:	 a	 randomized	 trial.	 Circ Cardiovasc Qual Outcomes. 
2012;5(3):251‐259.
	 4.	 Brinkman	WB,	Hartl	Majcher	J,	Poling	LM,	et	al.	Shared	decision‐
making	 to	 improve	 attention‐deficit	 hyperactivity	 disorder	 care.	
Patient Educ Couns.	2013;93(1):95‐101.
	 5.	 Wyatt	KD,	List	B,	Brinkman	WB,	et	al.	Shared	decision	making	 in	
pediatrics:	 a	 systematic	 review	 and	 meta‐analysis.	 Acad Pediatr. 
2015;15(6):573‐583.
	 6.	 Rising	KL,	Hollander	 JE,	 Schaffer	 JT,	 et	 al.	 Effectiveness	of	 a	de‐
cision	 aid	 in	 potentially	 vulnerable	 patients:	 a	 secondary	 analysis	
of	 the	 chest	 pain	 choice	multicenter	 randomized	 trial.	Med Decis 
Making.	2018;38(1):69‐78.
	 7.	 Peek	ME,	Gorawara‐Bhat	 R,	Quinn	MT,	Odoms‐Young	A,	Wilson	
SC,	 Chin	 MH.	 Patient	 trust	 in	 physicians	 and	 shared	 decision‐




minor	 head	 trauma:	 a	 cluster	 randomized	 trial.	 JAMA Netw Open. 
2018;1(5):e182430.
	 9.	 Hess	 EP,	 Wyatt	 KD,	 Kharbanda	 AB,	 et	 al.	 Effectiveness	 of	 the	
head	CT	choice	decision	aid	in	parents	of	children	with	minor	head	
trauma:	 study	 protocol	 for	 a	 multicenter	 randomized	 trial.	 Trials. 
2014;15:253.
	10.	 Kuppermann	 N,	 Holmes	 JF,	 Dayan	 PS,	 et	 al.	 Identification	
of	 children	 at	 very	 low	 risk	 of	 clinically‐important	 brain	 inju‐









J Gen Intern Med.	2008;23(5):561‐566.
	14.	 Fagerlin	 A,	 Zikmund‐Fisher	 BJ,	 Ubel	 PA,	 Jankovic	 A,	 Derry	 HA,	
Smith	 DM.	 Measuring	 numeracy	 without	 a	 math	 test:	 devel‐
opment	 of	 the	 Subjective	 Numeracy	 Scale.	 Med Decis Making. 
2007;27(5):672‐680.









medicine–reporting	of	subgroup	analyses	in	clinical	trials.	N Engl J 
Med.	2007;357(21):2189‐2194.
	19.	 Knapp	 C,	 Sberna‐Hinojosa	 M,	 Baron‐Lee	 J,	 Curtis	 C,	 Huang	 IC.	
Does	decisional	conflict	differ	across	race	and	ethnicity	groups?	A	
study	 of	 parents	whose	 children	 have	 a	 life‐threatening	 illness.	 J 
Palliat Med.	2014;17(5):559‐567.
	20.	 Center	 for	 Disease	 Control	 and	 Prevention.US	 Public	 Health	
Service	 Syphilis	 Study	 at	 Tuskegee.	 Center	 for	 Disease	 Control	
and	 Prevention.	 https	://www.cdc.gov/tuske	gee/timel	ine.htm.	
Accessed	July	21,	2019.
	21.	 Cooper‐Patrick	 L,	 Gallo	 JJ,	 Gonzales	 JJ,	 et	 al.	 Race,	 gender,	




with	race/ethnicity.	Arch Pediatr Adolesc Med.	2012;166(8):732‐737.
	23.	 Shea	JA,	Beers	BB,	McDonald	VJ,	Quistberg	DA,	Ravenell	KL,	Asch	
DA.	Assessing	health	 literacy	 in	African	American	 and	Caucasian	
adults:	 disparities	 in	 rapid	 estimate	 of	 adult	 literacy	 in	 medicine	
(REALM)	scores.	Fam Med.	2004;36(8):575‐581.
How to cite this article:	Skains	RM,	Kuppermann	N,	
Homme	JL,	et	al.	What	is	the	effect	of	a	decision	aid	in	
potentially	vulnerable	parents?	Insights	from	the	head	CT	
choice	randomized	trial.	Health Expect. 2020;23:63–74.  
https	://doi.org/10.1111/hex.12965	
